PURPOSE Time during primary care visits is limited. We tested the hypothesis that a waiting room health information technology (IT) tool to help patients identify and voice their top visit priorities would lead to better visit interactions and improved quality of care.
INTRODUCTION
T he United States is experiencing a crisis in primary care because of the increasing complexity of our aging population and the limited time during in-person visits to accomplish all the necessary care tasks. 1 A growing list of evidence-based primary care clinician responsibilities combined with unchanging (or even decreasing) visit lengths places considerable stress on the traditional primary care visit and creates barriers to productive interactions. Without new tools to improve the primary care visit interactions, millions of Americans will continue not to meet evidence-based preventive and chronic disease care goals despite the availability of effective therapies and interventions that reduce health risks and improve health. 2 Optimizing care for this growing patient population is a national priority. 2, 3 By 2020, there will be an estimated 130 million Americans with 2 or more chronic conditions. [4] [5] [6] [7] Patients with multiple chronic conditions have more outpatient visits per year, are often prescribed complex medical regimens, generate more health care costs, experience more adverse events, and have lower health-related quality of life. 8 In the time-limited environment of primary care, many patients may have important concerns that are not addressed. Examples of prevalent issues that are frequently unrecognized by clinicians during clinic visits include medicationrelated concerns, financial problems, and stress related to caregiving. [9] [10] [11] [12] Prior research has demonstrated that it is not simply the number of concurrent diagnoses, but the influence of behavioral, emotional, and social factors that create substantial barriers to effective clinical care. 13, 14 If the patient's priorities are unrecognized, as is often the case, the alignment of patient and clinician priorities and subsequent management steps cannot take place. 15, 16 In parallel with increasing patient complexity, there has been a substantial rise in guidelines and quality measures that primary care professionals must address at each visit. 17, 18 Not meeting these evidencebased metrics (eg, cancer screening, smoking cessation, chronic disease risk factor control) leads to care gaps that represent potential shortcomings in primary care. Clinicians struggle with balancing evidence and treatment decisions in complex patients. 19 Øst-bye et al 20 estimated that it would require up to 10.6 hours per day for a primary care clinician to deliver high-quality care for a typical primary care panel of patients if chronic diseases were not already under good control. Moreover, it may be clinically inappropriate to apply multiple disease-specific guidelines to a single complex patient. 3, [21] [22] [23] [24] In this setting and with limited time, clinicians must reconcile patient expectations and needs with their clinical goals for the patient.
Time constraints are a major barrier to negotiated partnerships and shared decision making between patients and clinicians. [25] [26] [27] For patients with multiple competing concerns, a critical first step at a primary care visit is the decision about which issues to discuss first. Increasing patient engagement in this process is a clear example of patient-centered care, and there is a growing body of evidence linking this strategy of patient activation to improved health outcomes.
28,29 Accordingly, we conducted a randomized controlled trial to evaluate the impact of a waiting room-based health information technology (IT) tool, called Visit Planner, designed to help primary care patients with at least 1 identified clinical care gap to more effectively prepare for their primary care visits. 30 We tested the hypothesis that patients who were supported in identifying and communicating their visit priorities would have more effective visit interactions, which in turn would lead to more effective primary care measured as fewer evidence-based clinical care gaps compared with control peers after 6 months.
METHODS

Setting and Participants
The Aligning Patients and Providers (APP) randomized controlled trial was conducted in 8 primary care practices within Kaiser Permanente Northern California, an integrated care delivery system serving 4.2 million members in Northern California. Features of this system include use of a single electronic health record by all clinicians, and a coordinated, team-based approach to addressing quality of care.
Clinical trial participants included primary care physicians and their eligible patients. Physicians were eligible for inclusion if they had at least 5 potentially study-eligible patients within their patient panel and planned to remain at their current practice for a year. Eligible patients had at least 1 clinical care gap, based on age-and sex-specific evidence-based guidelines (Table 1) ; were aged 30 to 80 years; had continuous Kaiser membership for at least 1 year; and either had 2 or more chronic conditions or were new to their primary care physician. These patient eligibility criteria were chosen to select a trial cohort who would potentially need support in choosing from multiple different potential visit priorities. Patients were excluded if they were deemed inappropriate for participation by their physician, spoke a primary language other than English or Spanish, had visual impairment precluding their use of the Visit Planner, or had severe mental illness that would interfere with study participation.
Study Design
We conducted a 2-arm, parallel-group, clusterrandomized controlled trial with random, concealed allocation at the level of primary care physician. Enrollment of physicians began in February 2016 and was completed by February 2017. Physicians were recruited after the study was introduced during routine monthly physician meetings. The first eligible patient visit occurred on March 31, 2016, while the last visit occurred on June 30, 2017. Follow-up was assessed through December 31, 2017 , that is, 6 months after the final visit. We chose a 6-month follow-up period to balance the need to allow sufficient time for the intervention to make an impact and the need to minimize potential loss to follow-up. Both primary care physicians and patients provided informed written consent. Patients, physicians, and waiting room research assistants could not be blinded to randomization status because intervention patients were given the Visit Planner tool in the waiting room, whereas control patients were not. Collection of postvisit survey data and assembly of analytic data sets were masked to randomization status, however. The study was approved by the institutional review board of the Kaiser Foundation Research Institute.
Intervention and Control
Intervention patients were provided the Visit Planner on a tablet tool in the waiting room. Development of the Visit Planner with user-centered design principles and involvement of stakeholders (patients, physicians, operational leaders) is described in detail elsewhere. 30 The tool started off with a video that explained the purpose of the Visit Planner and educated patients about the importance of bringing up their concerns early rather than later in the visit. Then, the tool prompted them to choose their top 1 or 2 priorities for the visit from 6 categories (new problem, medicines, need something from the doctor, old problem, stress at home or at work, and a personal concern or other (Supplemental Figure 1 , available at http:// www.AnnFamMed.org/content/17/2/141/suppl/DC1/). Within each category, patients had the option of choosing 3 to 4 subcategories and of inputting additional comments in a free-text field. After identifying their top visit priorities, patients were then prompted to identify how they would use their time during or after the visit to stay involved with their care (eg, take notes during the visit, ask my doctor questions during the visit, review with a friend or loved one, check online patient portal after the visit). All patient responses were subsequently printed out as a Visit Planner summary for the patient to bring into their visit. We also created a Spanish version of the tool. The process of linguistically and culturally adapting the Visit Planner is described in detail elsewhere. 31 Control patients were also met in the waiting room before eligible visits and were given a 1-page healthy lifestyle education handout. Patients in both study arms otherwise received usual care throughout the clinical trial period.
Study Outcomes
Our conceptual model for the intervention effect was that the Visit Planner tool would (1) improve patient preparation and prioritization, leading to (2) more efficient and productive primary care visits that would include appropriate adjustments to the management plan, leading in turn to (3) improved quality of care over time as assessed by meeting evidence-based care guidelines. We also sought to empirically validate the premise for this model from the physician's perspective by administering a 5-item primary care physician questionnaire at baseline during study enrollment.
Our primary patient-reported outcomes regarding their care experiences were obtained by research staff during postvisit telephone calls using questions drawn from validated survey instruments. The 27-item questionnaire was administered within 1 week of the eligible primary care visit. We measured outcomes in the domains of patient satisfaction, autonomy, perceived involvement in care, and satisfaction with care. [32] [33] [34] [35] [36] [37] Our primary clinical outcome was the closing of quality care gaps defined in Table 1 within 6 months of the study visit. We chose aggregate care gaps because quality of primary care is a priority for clinical stakeholders and because this represented a primary care-oriented outcome that was not disease specific, thereby enabling the enrollment of a more representative population of primary care patients. Individual care gaps were those monitored within our care system and were measured at baseline and 6-month follow-up as a total count of any care gap at both time periods. Change in aggregated care gaps from baseline to follow-up was assessed in 4 ways: closure of all baseline gaps, closure of any baseline gaps, opening of new care gaps, and absence of gaps at the end of the study.
Statistical Methods
We examined baseline characteristics of patients and physicians by randomization status using the χ 2 test, the t test, or nonparametric tests as appropriate. For our clinical trial Asthma Med Ratio = ratio of controller to total asthma medications; HbA1c = hemoglobin A1c; LDL = lowdensity lipoprotein; PHQ9 = 9-question depression scale from the Patient Health Questionnaire; SBP = systolic blood pressure.
outcomes, we constructed generalized linear mixed models (SAS Proc GLIMMIX) with the dichotomized response as a dependent variable (with a logit link), trial arm as a fixed effect, and primary care physician as a random effect to adjust for clustering of patients within physician. 38 For secondary survey outcomes, the patient reports were dichotomized and analyzed in the same type of mixed models. We also conducted a priori stratified analyses of English-and Spanishspeaking patients to determine any differential effects by language. We used SAS version 9.3 (SAS Institute Inc).
RESULTS
Enrollment and Participant Characteristics
We contacted 78 primary care physicians during physician practice meetings, of whom 74 enrolled (95% recruitment rate) with 6,006 potentially eligible patients in their patient panels. A small proportion of eligible patients were excluded by physician request (204, or 3%). From this patient source population, we contacted 1,402 patients for our study. Among patients who scheduled an eligible visit, the study consent rate was 79% (1,110 provided informed consent, 292 declined). Participant flow in the trial is shown in Figure 1 .
The average age of enrolled primary care physicians was 42.2 ± 8.4 years and the average time in practice was 13.8 ± 8.8 years (Table 2) . Nearly three-fourths of the physicians (71%) were women, and approximately onethird (32%) spoke Spanish.
Among the 750 patients who provided informed consent and completed an eligible visit during the study period, more than one-half each were women (64.7%) and nonwhite in race/ ethnicity (61.7%), and they had a mean age of 60.8 (± 11.9) years. Approximately one-third (34.6%) had type 2 diabetes, and patients were prescribed an average of 3 medications. Overall, the study arms were balanced by physician and participant characteristics, with the exception of Spanish-speaking patients, who were slightly more likely to be assigned to the control arm by chance. 
Physician Baseline Survey
All physicians completed the baseline survey on enrollment that addressed elements of our premise that clinicians in our system, as elsewhere, lacked time and experienced challenges related to patient preparedness (Table 3) . Almost all physicians (96%) reported never, rarely, or sometimes having enough time during their visits. We found that fewer than one-half of physicians (49%) reported that their patients usually or always came prepared with their top concerns, and nearly one-half (43%) reported that patients usually or always raised concerns near the end of the visit.
Patient Visit Priorities
Among the intervention patients using the Visit Planner, the visit priorities most commonly selected were old problem (30.8% of all selections) and new problem (29.8% of all selections). Table  4 shows the frequency of each priority (including subselections within each of the 6 main categories). Of note, one-third of these patient-selected visit priorities were related either to communication (114 of 516, 22%, eg, needing more explanation or discussion about medications) or to mental health (68 of 517, 13%, eg, feeling anxious, depressed, or stressed).
Patient-Reported Outcomes
A total of 690 patients (92% of the study cohort) completed the telephone postvisit survey after their study visit. Compared with patients in the control arm, patients allocated to the intervention arm more often reported that they definitely prepared questions for their doctor (59.5% vs 44.8% for control arm, P <.01) and definitely told their doctor about their top concerns at the beginning of the visit (91.3% vs 83.2%, P <.01) ( Table 5 ). Patients in both arms reported very high levels of satisfaction with their care (86.8% and 89.9% definitely satisfied, P = .20). In contrast, autonomy and involvement in care planning were generally rated lower, but also with no differences observed between arms. When stratifying by language, we found that English-speaking patients in the intervention arm were also more likely than control arm counterparts to report that they definitely prepared a list of questions for their doctor (60.3% vs 47.7%, P <.01). For Spanish-speaking patients, however, the absolute Note: Choices were "never," "rarely," "sometimes," "usually," and "always."
difference between intervention and control arms was even greater (55.8% vs 34.3%, P = .04). In contrast, although English-speaking intervention patients were still more likely than control peers to definitely tell their doctors their top concerns at the beginning of the visit (91.7% vs 82.1%, P <.01), this difference was not observed among Spanish-speaking patients (90.7% vs 90.0%, P = .89).
Clinical Care Gaps
The most prevalent baseline clinical care gaps were smoking (21.6%), high systolic blood pressure (20.8%), high hemoglobin A 1c level (18.5%), and high low-density lipoprotein cholesterol level (17.9%). Baseline care gap prevalence was similar between study arms. Overall, one-half of all study patients (53%) had all their baseline care gaps closed by the end of the 6-month follow-up period, while more than one-half (63%) had at least 1 baseline care gap closed (Table 6 ). Only about one-fifth of patients (22%) experienced opening of new care gaps. By the end of follow-up, 41% of patients had no open baseline or new care gaps. There were no significant differences between study arms assessed by these 4 aggregate care gap outcome measures.
DISCUSSION
Primary care is in a state of crisis due in part to the increasing complexity and decreasing time allotted to primary care visits. We conducted a patient-centered, stakeholder-informed study to evaluate a strategy of preparing patients for primary care visits using a waiting room health IT tool. The Visit Planner guided patients through a process to identify their top visit concerns and then raise these concerns at the beginning of their visit-2 visit-related behaviors deemed helpful yet uncommon by primary care physicians.
Using postvisit validated questionnaires, we found that patients using the Visit Planner reported significantly greater visit preparation and discussion of their priorities during their visit relative to control counterparts, indicating that our intervention was successful in achieving the first step in our proposed pathway toward better quality of care. These results advance our current understanding of primary care visit interactions by proving that a fairly simple, patientcentered health IT tool can improve key components of effective patient-physician communication during time-limited visits.
We found that the Visit Planner tool did not have a significant impact on our primary clinical outcome of closing care gaps, as both groups had improvement in the quality measures over time. Patient-perceived quality of care was generally rated very high and also did not differ between study arms. This finding suggests a ceiling effect limiting our ability to improve overall processes of care. Kaiser Permanente Northern California is an integrated health care system that uses a proactive, team-based approach to identify and close clinical care gaps. In this system, frequent communication and regular outreach by multiple care team members (eg, primary care physicians, medical assistants, population management nurses, and pharmacists) outside of the traditional visit tend to mitigate many of the visit-based barriers that patients and physicians may face when confronted by time limitations. Studies in other settings, however, have clearly demonstrated the link between improved patient-physician visit communication (as achieved by the Visit Planner, for example) and corresponding improvement in clinical outcomes such as medication adherence and chronic disease control. [39] [40] [41] [42] This literature suggests that our intervention may have greater clinical impact if implemented in lessintegrated care settings where the primary care visit plays a more direct role in closing clinical care gaps.
An alternative explanation for the limited impact of the Visit Planner on clinical outcomes may have to do with how the patient priority information was actually used during the visit. In contrast to the high levels of patient-perceived quality of care observed, study patients in both arms reported markedly lower levels of being asked about their own ideas and goals for treatment. This finding suggests that although preparation and prioritization may be critical initial steps in framing the agenda for a timelimited visit, more work needs to be done to improve the collaborative process of care planning during the clinic visit itself. Future interventions aiming to optimize time-limited visit communication should therefore add tools to facilitate discussions regarding collaborative care planning. 43, 44 The results of our baseline physician survey strongly underscore the challenges perceived by primary care physicians, many of whom reported that their patients were often unprepared and raised their concerns near the end of the visit. These physician-reported findings, interestingly, contrast with very high levels of patient-reported satisfaction with their physicians. The insufficient time during visits reported by our study physicians underscores the challenges clinicians face in addressing patient concerns during time-limited visits. 45 Our physician survey results suggest that efforts to prepare patients for their visits may represents a potential pathway to the overall goal of improving primary care. This hypothesis should be tested in future interventions.
Several study limitations should be considered. Our population of adult primary care patients had a wide range of care needs that we captured using the framework of guideline-based care gaps. Our aggregate outcome weighed different types of gaps equally. This approach had the virtue of being patient centered rather than disease centered, but the heterogeneity of the component elements may have made it more difficult to demonstrate specific clinical impacts. Evaluating outcomes over a longer time period (to enable multiple visits per patient and more time to accrue benefits from clinical management changes) may have resulted in greater clinical impact. Similarly, more specific tailoring of the intervention to the subset of patients most in need of previsit support may have yielded more marked results. The Visit Planner successfully guided patients to start off their primary care visits by communicating their top care priorities, an important gap in visit interactions identified in the literature and confirmed by our physician baseline surveys. This study's success in improving this crucial first step of prioritization can be seen as a building block toward the next generation of tools that address communication barriers related to care planning with the ultimate goal of improving clinical care outcomes.
